Complications
The evidence for reduction in thromboembolic complications as a result of anticoagulant therapy is easier to evaluate. There is little evidence that anticoagulants prevent recurrent infarction by preventing coronary thrombosis.12 On the other hand, there is reason to believe that anticoagulants may influence the incidence of venous thrombosis, pulmonary emboli, mural thrombosis, and systemic emboli. The first two are difficult to evaluate. Venous thrombosis is usually asymptomatic in acute myocardial infaretion. Acute thrombophlebitis is rare. A recent study using '311-tagged fibrinogen'4 showed that asymptomatic thrombi in the leg veins were common in patients with acute myocardial infarction (34% of the patients studied).
Pulmonary emboli may also present difficulties in diagnosis. They may be asymptomatic or may accentuate symptoms of congestive heart failure or shock. If pulmonary infarction is present, it may be confused with pulmonary edema or pneumonia. Hence, the available statistics on the incidence of pulmonary emboli may not be entirely reliable and may underestimate the incidence of this complication. Recently the use of pulmonary scanning after the injection of radioisotope-tagged macroaggregates of albumin and pulmonary arteriography has greatly enhanced diagnostic accuracy. Pulmonary scanning was used routinely in a large-scale Veterans Administration cooperative study to be reported in 1972. This should permit a more accurate estimate of the frequency of pulmonary emboli. Both the study of Wright6 and the MRC study'2 reported a reduction in the incidence of pulmonary emboli in the patients treated with anticoagulants. Hilden8 did not report a significant reduction of clinically diagnosed thromboembolic complications, although postmortem examination demonstrated fewer pulmonary emboli in the treated patients as Circulation, Volume XLV, April 1972 compared with those who did not receive anticoagulants.
Mural cardiac thrombi cannot be identified during life; hence, one must depend on postmortem studies. Wright6 found mural thrombi in 62% of untreated cases and 32% of treated cases. Hilden8 found mural thrombi in 58% of untreated cases and 24% of treated cases.
The best evidence that anticoagulants are effective in reducing the incidence of thromboembolic complications is found in the study of peripheral emboli. Cerebral emboli and emboli to the arteries of the legs produce obvious clinical manifestations and are unlikely to be overlooked. Wright6 found an incidence of cerebral emboli of 4.9% in the untreated and 0.7% in the treated patients. The corresponding figures for leg and visceral emboli were 2.7 and 0.5%, respectively. In the MRC study12 there were 2.5% cerebral emboli in the untreated group and 1.1% in the treated patients. The corresponding figures for other peripheral emboli were 0.7 and 0.1%, respectively.
Thus 22 It is difficult to justify the initial use of heparin with the associated inconvenience on the basis of scientific evidence. On the other hand, some of the larger and better controlled clinical trials have utilized initial heparin therapy as part of the total anticoagulant therapy.
Control of Anticoagulant Therapy
The coumarin drugs produce a deficiency of factor VII, factor IX, factor X, and to a lesser extent factor II.17 Factor VII and factor IX are the first to become deficient after administration of the drug. Factor X deficiency develops at a slower rate. In the United States the Quick one-stage prothrombin time is usually employed to measure the change in coagulation factors. The Other tests have been used. These include the thrombotest and the prothrombin-proconvenin (P and P) method. Care must be used in comparing the results of these tests with the Quick one-stage method. For example, 6% P and P, 3.4% thrombotest, and 15.5% Quick onestage method are equivalent.24 Another problem has been the expression of the results of these tests as percentage of normal using dilution curves to convert prothrombin time to percentage. The curves are sometimes prepared by dilution with saline and at other times by the use of barium sulfate absorbed plasma. These two curves are not identical and will give a different conversion factor.
The physician can best deal with these problems by using a single laboratory which consistently uses the same standard thromboplastin. The usual practice is to maintain the prothrombin time at two to two and one half times the level obtained with normal plasma using the Quick one-stage method.
Recently drug interaction has been found to be an important cause of unexplained fluctuation in prothrombin time. 25 The barbiturates are common offenders and should be avoided in patients receiving coumarin anticoagulants. They increase the activity of the hepatic microsomal enzymes. These enzymes are responsible for the metabolism of the coumarin drugs. As a consequence, the plasma level achieved by a given dose of a coumarin drug is lower in patients receiving barbiturates than in those patients not receiving the sedative. If (2) history of previous infarction, (3) congestive heart failure, or (4) complications requiring a prolonged period in bed. There is a good reason to continue anticoagulants for at least a year if a decision is made to employ them.
